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Abstract (Basic) : EP 715226 A 

The developing device includes a developing roller (22) supplying 
developer (24) to a photoreceptor, and a developer feed roller (23), 
provided in a non-contact arrangement with the developer roller for 
conveying and supplying the developer to the developer roller. 

A developer tank (49) contains the developer, and has an inner 
surface (21a) facing the developer feed roller whose irregularities 
promote the charging of the developer by friction. The developer feed 
roller is a regular polygonal prism with between 3 to 8 angles. 

USE/ADVANTAGE - For xerographic copiers, laser printer and 
facsimile machines. Applies developer to developing roller at constant 
thickness. 21 

Dwg. 1/119 
Abstract (Equivalent) : US 5640651 A 

A developing device for image forming apparatuses, said developing 
device comprising: 

a developing roller for supplying a developer to a photoconductor ; 

a developer feed roller, provided in non-contact with said 
developer roller, for conveying and supplying the developer to said 
developer feed roller; and 

a developer tank for receiving the developer, said developer 
roller, and said developer feed roller, said developer tank having at 
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i::. m^it. t^ji^~4 nzm3mu^m.r}mfrcr). 

■i)misi\.-mmuh(D\zi3.^hmz. ^m^w<-t^m 

s n-a c: 1 1) 5. 
[0 14 7] 3|£SgsgeiJo*;i/5^-4 i«, ;J^;^ 

^-4 1 IC43tt^S^:Sr6]0 1 A^RFfR±. fiSJ^«04 0 
iC:S^-rJ;'5{r 2;4>^tC'feH^*U ':/4 6 
ic. 03 9ir7KT<i:5f::. :in&fi[Wgt*'J ■:/4 6 Sr;^3 
-hU-;/>^*#:2 1 ©t*lSMIC@^LTt.^2)o linicj; 
oT. 04 1 »c^-rJ:5{c, Cl:g^e?)U:/4 6*tsiv^« 

a? 0. immKT{::iJliAse:td«Tff-£.J:5lr:feofc. 
[0 14 8] ;:<DcJ;pJc, *^aSM©>"J>^'©S«* 
-hUy>?2 0T«. h:f- tti^D-^2 3{CctoT31 
«iD-^2 2(DSDtClKaStlfch:J— 2 4«. 
-5 2 2fl!l(Cj»ji;^3lC±0WJBE$n-5. -ebT, 
3HC±-5|fffi:f7©*T«, h:^-2 4©^«o-7 2 2 

^^SI5«4 0*t|S(t^nT*D, ^lO 

$14 Qf)m^n-=y 2 2(Dmri\zmm-^nt^h-)— 2 4 
\z-^^\znE.ti^^x.xm^ti~^ 2 2<Dnm\zv^~ 

30 2 4^£M^LT#«S-&^. :i(Z)fc*. m^U-^ 2 2 
±(DV±-2 4\t. ~'&&t5\zi:r)i^-\zmo-^ri^(D 

So 

[0 14 9] iE-bT, h±-^:?t?S5*J4 0*Hf^fcT?g 
fiS:bfc^-&irtt, S^P-5'2 2©S®® ^:^-eSrJ; 
D IIS^ tc-r ^> t ;^s-C^ia;®K(DiiS^ S ;i t 
S-:^, h:J— 2 4©®^lcD|g:^J%i§^<^^-J5:h:^— 
»«^«^gJl^nsoT. ^^'•J^hrJ— 2 4©J««t>;*i 

[0 1 5 0] Sfc. h^-^:J&6g**4 0^PETlf©# 

'^mzxm^L: ii^-om.^u-<y2 2\zW&t^z:t\z 

^■oX. '^^U-y2 2\Z—fE&ti^i)-^nXY±-2 4 

;in(CcfcoT, mmA^y^^BG^izmizn'>r 

[0 15 1I$61C. ±fR<O--mmt>^0. 4kg~ 
1. 0 kgt-r-SCltlrJc-DT, m^r^hJl^-r^i^-fSih 

S ©S© A* 5 B G ^m'PT^ Zti)^X^^. 
50 [0 15 2] ^fc, h:^-^^&e|5«4 0«5fe«3aPSL^ 



Zi, 



(16) 



^^<^&^^Mma-^2 2tzzt^Lrcm^i^it 

^^'^"^ '^^^^^ L.X*^.>$i.^^ i 
hi-~m:(S^noz.titr'^^, ;z<omM. aiAn^-y 

^f^^Jl^ h 4 0 a ^ft!f«LTM^D-9 2 2 .rJE^^^ 

[0 15 6] N^-^:r&gB*J4 0©5fe^,c5jO# 

JJ^^Si'"'^" f^^-2 4SftCQffifitr««$^S 

^I-^M^l*''^^ ^^-^*gE*f4 0,^>-gg|C?L4 0 

to 1 5 91 ^rc. h-)-~m^m4o^mma^^2 
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jOieO] hi-m^SStS4 0lZ7^/m<Dm 

[0 16 1] Sfc. 0 (ciEffitto^m 

JO 16 2] h:H-^^gi«j4oo^s^-y> 

h±~-m^m4 0 t h±-2 4 tOS«ffi*tiiJnL. 
H:i-2 4©»^*?^<;j,^^^^4^^jg^^^ 
-:7 2 2 ±o 

it2A^m\z&mmv:f4 6 - 4 6^mif:s>t^i- - 

n|feM»^U:/4 6 . 4 6 H.J .^^^-^^^l ,c 

LJb, -&g^«..j:;^4 6-4 6 immurc^m'^o,^. 
Ji^~ 4 1 <Dm^m\t 0 . 1 mmfcM^r^ tmz. m 
^^~^2 2<D±m^zi,rc^rh±~m^i^-iz-r^;^ 

^^yj^ ^^^^^^*^^<^i&<ommm^m4 2 

2 ^mmiz^Lf^mttm-comm^^^r^mmz^,. 
Tit. m~(Dmmv. ^(Dmm^mr^ 

[0 16 5] *^M0i({t*5V.T«, 0 4 2 (C,T^-rj:5 

mmti- h u >7 >^ 2 0 oiit^+5^&g{c^tt stiA • 
Js^©:}.;^^-4l^c. mmh:^~m:(,mt4 oi,m 
^^-:^2 2izmrmif^n^-:^. hi--mma~ 

■7 2 3 fC|6)t^T h:h-ftigD-7 2 3(Dh^-2 4»m 
40 ^®Sfc»©g^aiUg|5«4 5*l^tt^nTt^^, 

[0 16 6] f;a:to-fe, ±i20g#tbLgB«4 5« 0 
43 (a) (b) \ZyRti:^^z, *-hU-vi;*ft2 1 

^^D#jtsnfc^;uy-4 1 \zvr-m^^ti4 0 1 

««&D-^2 3{CS^LT^.^. -«S^aLgl5«4 5 
tt> Sr4 4fc,i^Ti5(C, ^^«PET^^^Ufc^ 
Ltt. «J&D-5 2 3t*3tt^S^;^,6jc5^^_ 

50 ^«*U^.U^>:7=.-A^coSi*ecD^5«^,cT^ 
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[0 16 7] ^fc. @#mLa5tJ4 StbT. i^U'^U 
A*<««JS^J±. h:>--2 4iDt>IE©@tt^W-r^. 

[0 16 8] -^\Z, m^mvmtt4 5iZhi—2 4f)i 

mmmznm-r^(D^Wi±-t^\z\i. h±-2 4(Dmm 
mm^-^^i-7.r$>n\i. m^tiiLum4 5(ommm^ 

-:«r. h:f-2 4 0^S®tt*t7^7XT2.n 
a. g^ffiLeB>W4 5 0>ffimiiett:/^X©;&d?^ff*L 
U/cA^-^T. 2 4(D^ffiMtt:^ty^X0« 

S^mLg6^*4 5lth:f--2 4£D^«®tttl^Stt 

[0 16 9] ±.mm^tiiLmt4 5^WLm:it^(Dmi^ 

\z^\.^xmm\zmmir^o m45\z^-r^^iz. mm:i3 

-h^J.yi^2 0\fim<Dhi—2 4\i, b-)-~mWu-^ 

2 6 (Dmmz^^xT:^(D h-r-mmxn-y 2 3mizm 

M^ns. 'A^^X. h-r-2 4\thi—mii^a~y2 3 
©EltelCioThrf— «*&D-7 2 3iWlfi]|^®®2 1 

a.t(om^'&'oxmmo~^2 2mizmm-$n^. s 

fc, hi—mmtl-y2 3(D±mx\-i.. ®^fflbSI5«4 
5 fcio^T tt«&D-^ 2 3±0 2 4 *tg# 

mens. ^^v^T. «ifen-^2 2flin'fig2i^nfch± 

-2 4RDt±tBS^aLgM*4 5{CJ:^TS#menfc 

h:f— 2 4tt, -mzf3i-oxh-r-m^mi4o\zxm 
mu-^2 2\zm^-^n^, ^lx. mma-^2 2i)^ 
H^Ts^itfci^T, ^i)ixhi—mmmmm^27 
izmm-r>£> t^^o hi— 2 4*tcc!> h-^—mmmm^ 
ts 2 7 \zxm^m^tu i^-nhi—mtfs.^. 

Tv •^^izmBU—y2 2i)mm.-r^^ii\Z^':)X. 0 

[0 17 0] c^-T?. j}?U'>i/^>^oD^?ai£wr-5M 

^mbgg** 4 5 IccfettS tti|i&n-7 2 3 ±0 ^:^ 
-2 4©S^gtr)S». S^aiLaB«4 5 0«<EfTS&S 

i^pjj^oa^v ^ u^>m'\zxm^^n?,ms(oi o i 

m^m.mmr<iy}(Dm^tiihm\t. m46 (a) ir^-r-t 

JKD:^#ViiS-&© h:^-2 4 ©M^ttibSAO-^ti-t, 
S4 6 (b) t^-r-t;l'©/^^ViJ®-&CDh±-2 4<Dg 

*mbaB<D^n-t&it«-r-5t> 045 (b) \zm-r 

■fe;VcD/h$ iri^i^w h 2 4 wg^tij bffi B ©-^tho 
:fji)^0'<fSi^, ^VX. mX\i, #&l?gg|2 Bmm^fc 
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im-r^m^iiiLmU4 5(D±)Vmt2 bm/2 Smm 
[0 1 7 1] 04 8tC*-rct-5IC. S^dib^fl5« 

4 ^(Dh'r-mmti—'y2 3^(D^mn&e\i. 049 

lC^Tg#^<9ffilB*^e¥iJff 1-^^:4 5° ^©^13 5 
° ©®H*W*U<. 9 0° #fij)tg5i-T?fcS. 

[0 17 2] ■&io\Z. 0 5 0/iVitH5 2JC^-rj;5 
tC. h:?-- {ft«&D-7 2 3{Cjfc^-rSg^mL|fl5«4 5© 

it? 4 5(Z>*JggPt®mSSL, Li ^ 2 mmi:75:-2)©*i 

a&#<-r5i:««C, h:?-- 2 47><a*S:/Dy+>i^ 

[0 17 3] ia5 4»c*-ri^)tc. s^ffibgs*^ 

4 5©h:t— #^)^n-7 2 S^NW^V^a^^j-fflL 2 tt. 
0. 5mm^L2 ^2mmiit^(Dtm^h^^. tUtD 

^r3Th±-fl^*&D-7 2 3COlHl^h;l/^«.i:#-r-5). 

n^'y^^^^e.. ±ffi4^iiA,^aL2 {crswi^^^^L 

[0 17 4] ±tB©h±-#^if&D-^2 SOHig 

^m^^ri>m^mvmm4 sizi^if^mm^seHS-r 
s. -Ti^t)-^. to)^i^'i^yy^-i:,<Dmmm^mm 
timmru h:^-«$&p-5 2 3 -^(omm 
m^^'^^^hxzfs.^-ls. mz. ^O'^u^yy^- 

Ttt 4 0 k g /m' fiJlTJilXx— 50kg/ 

wr=<D^mzr^<Di)mm\^)Vi7^^^f^t.ifi-^ 

[0 17 5] 05 7{c^-r<k5t, 31^n-^2 

2 ICfiSIAa- 5 5 0 VCD^^AW TX«JE4 6 <£EPJllt- 
5— :)6r. h:>— «^il&P— 7 2 3S7;V5:::'>A^SUS 
^©««1Sa5«fcT?gfi!cL. 5i^O0iJiL«- 7 5 0 VCDD 

niCcfcoT. 2 0 0 VCOmiEEM^^USItSClidiT^ 

SCOT. ^(Z)S14S^l^;th:h-2 4ti. m^WfraiiS 

P-^ 2 2 SOT. h:h-m^ij§B^* 4 0 »C 

•:fyyt^^(r>Mm^n^^Wi^^xmft'&.^m^'&t^^ 

[0 17 6] ±fBOg^tBLgCM4 5«, ii^-fL 
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^ 2 3 ® h 2 4 ^mm^ Z idtT^S 

J. ^ntcioT. ^:^-«ili&D-52 3fc^3^t5iE6 

J*^ S h ^- 2 4 r, ^fr 5 c i 

CO 17 8] 06 0 (a) (C,i^t-J;pfc. 4^U^. 

f ;,!f T^'^^i^««cTg^a,Lgi^4 5 

«n-:7 2 2 i h:^-m;mgW4 o <?:CDr.1®ig*jo!) h:^ 

-7 2 3 o h;^^±#^&g^Jtt-^ ^ tdiT^^ 

CO 1 7 9} **MWCDy.J>>5.©«^^ 

10 18 1] a^HiLgB^j4 5^7j^u^i/^>^ 

ffl/2 5mm«±,c-r^^i*j0jl^,,, COJ:5r 

^:^-«^&D-7 2 3^sfe^ft0^J, 45-sflgi 



(18) 
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tii^miztt^. 

jo 18 4] m^iiiLmit4 5<Dh-^~^Ma~ 

52 3^«<,.a^aL. 0. Smxn^L. S2m 

40kg/m3 etT, x-5.;i.^-^^n«^^5 0kg 

,i-^i!f^*'" ^^^-«^p-52 3o^«ttaK, 

f'T^^U «^n-^2 2ih:J-^p_^2 3i 

^^^^'frxmsmmr^:ztiz^^T. A^^^cDh 

CO 1 8 7] g^ajLgB**4 5 tLT=fA-^«Sii& 

CO 18 8] i^c. S^ail.gK#4 5ibT#tt©+* 
tl'ioT. ^:^-«l&D-5 2 3©A 

CO 18 9] g^ffll.gm4 5th:J-^«igir, 

±ijj:nxitx>j y N^®«®?L4 5 c >^mmt^:it 
CO 1 9 0] mmm4^ *^m<^m(Dmm09^m4 

J^^Lo^.Ttt. ^omiB^^K 

to 1 9 1] ^mmmizi,i.xit, m4 2izmrm»^ 
-^^Jyi^2o<Dh±-mwa-^2 6tz^,.T. mm 

C0192] ST, **MCTO^«X7-MJ«;.i.-2 0 
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^tt4 0 tji^mLgp«4 5 t^m\% hi—mwu- 
5 2 6. h±-mifBu-^2 3:Rxsm^o-^2 2^m 

h:^-2 4®^iiEi!I^4<D^^b^^s^fc-^ 

v^Thtt— 2 4 0!gSj14{c:£;63n-rtc> Sfc^^SLfch 
:^-24©m^3J2i^»-&fT5c:t*iT#^. 

[0 1 9 3] Z.(D^.X, ^^(Dn&(Dh-r-mii^r2-^ 

izx^mmxii, me lizmmtmAxy^r^^iz. h 
:h- 2 4 (Dmmm^^h-^^^^m^izu. mw(Dhi—mm. 

14tg£±<-r^fcs&lrtt, h:J— 2 4 0tiftS!i1i=£;^^< 
-rst. h:^— «ii&C3-5 2 3*^e.^lSP-5 2 2-N© 
ffiOh:?-- 2 4(ih:>— @P««IgP*f2 7tCT2 Oum 

mm(omm-^ {c^^s.ixi§— fk^n^fc*. h±- 2 4 
-mmmmmn 2 7 2 4 ©M«)&ti8*b*»% 

[0194] -^LT, «e*Mfr:feViT«, 2 0 0 0-5 

0 0 o^m&xh^-mmmMmm2 7 ^(d hi— mm 
ta:D3K#n-522© hi-'-m<Dm^^i}m±v. 30 
m^mmuti ^ u mm^^ u x t^fc*^ immm \z^ 

tiXa. 5 0 0 O^ScSarroHI^^EffrpTt), ±I2©:=FI5 

[0195] j^fc, ^:^-K^^^-7 2 6fcJ;Sh:J— 
2 4©afigtt^^:^-«i^&D-5 2 3l3J;?.h:J— 2 4 
©MMfitOSfiltCrPViT, 04 2&t/BI6 2{CS'^V5 

[0 19 6] s-r. BI4 2^^:*■r^:^-■ft^&D-5 2 3 

011iltefefct)©ht— 2 4c^)JB3llft&Si , h^-m 
#P— 7 2 6©l[HI^EftfcD(^)^:^-2 4©lKSIfi&S 40 
2 tL. h:h-tti^p-72 6t ««&D- 

«^iSi&p-7©lHm») fifjtfiS, isit/Sz 

51 >b • Sj 

52 i)r?p&t^ii, m6 2izB^n^x^-ri:o\z. m 
'^r5'EP^t*5v^T. mm±<Dm^i5'^(Dmmi>^^^\zi& 
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[0 19 7] Lfc*?oT, m^^mm^nnmm. i^m 
^<Dm-^\zm^x\t. m.Bo—y2 2(D^m(oh±—2 

4 CDji«£tt^S«3-&^fc*?)C«. ig 6 2 {ZB%X^-r 

^o\z. 

Si <b ■ S2 

(Dm^^mc-rcuz^-ox. hi—mfi8a-^2 3<D 
mmtiimzh^-2 a \zxmfz-^nxi^^^m^^-oz. 

[0 19 8] Si ==b • S: 

cDmm^]$.r)iL-z>^^\z\i. 2frera^T^-r±^ 
fc. Si <b • sj (om'^\zti:.-<xm^^3(Dmmi)^'^ 

[0 19 9] mtz. hi—mi^u-^2 3omiEmm^ 
V, . h±-mwti-y2 6(D\Bi^mm^v2 t-r^ 

V2 ^ Vl 

[0 2 0 0] ^tc. hi— mi^a-y 2 6 (omm&Si 
S*iini$-&5fc8?)lC, mX\t. 06 4 (a) (b) ic^ 
hi—mWu-=7 2 6<D^i^\ZPET^<DW 

iimm(D:fv-m3 8=^tt~h^)yz^^t^2 loymm 
\z^msjmizmi-f^ ^ t7i^mx$>^, 
[0 2 0 1] :itnz^-ox, m^tmtit^hx. mm 
m\zmm s nfsii^^xn^m's hi— 24 (om^m 20% 

[0 2 0 2] ±^bfc<J;3lr, m4 2\Z7hr^^ 

Jc, M]?«*ilge«2 7«. ^^D-5 2 2©*® 

(Dhi—2 4^mm\.x. hi—2 4(Dmm^m^r 
^, ^©fc*> h:^-al?«t!lgE$^2 7©±i^EW©ia# 

\Z\t. WL^Mmtz:^»(Dhi—2 4i)^^^, 

T, e:©5^4^coh:?— 2 4*th:j— ^j»^MgS«2 7ffl 

T&m^zm^^L. hi—m^n-y2 3fi^io>iSim^nit. 
hi— 2 41)^ h i—mmmmwM 2 7 cD8i5^)-fcmA-r-& 

0=&ifetf;fct5, J^J:, )Sff«ai!lg|5«2 7-sOh:)- 

- 2 4 (nmmmmzmmi.. mxt^ h-i—mtiiflMi^ 
r^z.L\zts.^, 

[0 2 0 3] iE-©i^«. hi—mmmMum 2 7 -c© h 
:^^2 4^©^^#-^!&i»5vf&nT, h-i—mnm.fm 

« 2 7 ©TSiiflJ'x© 2 4 ©fftfl5[^©^:ir^?£^ 

u. h•:^-©PMi&ia5^^2 7©h:^-s!i«^{£Jt■r■5. 

frSnfch:^— 2 4)ltj@$^;ii«, ^^P-92 2co 

m&<Dhi—m^mmr^±x. $fsb<:^ci.^. 

[0 2 0 4] 06 5 (a> (b) 

\z. h:^-gSJ^P~7 2 6t, lHlJRy^-H2 

6 a • 2 6 & ^':fv-YU3 Q (ommm\z]sm'«imzn 

3tbT*5^, ;iC9[5]iR:/W-K2 6 a • 2 6 a^cT^:^ 

-SPS*J85^^2 7 (D±m.m\zm^-ot:^hi—2 4^m. 
mm<D\^mzm^-t^mmii-m{'S.ii\.K vinfc±^ 
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f0 2 0 5] -tiB@«i:fl.-H2 6a.26a 

tt> h^-ai$n-^ 2 6 CD0fe|C#^TS^^,^^^ 

:/l.-K«2 6dS^(tT*<, ^^^^ 

Si ^b - S2 

50 



b^l 

^-24<D^0ii^;)t^^t^5. S«D-^22g® 
^h:^-2 4*tJ8a^nTt,, h^~mma~^2 32 

f^-f^*«3 8<^^-MJ.^-;.*«.2lCDMcS^ 

ilS«ei5#2 7 j;^Ta»f$nfc h:^- 2 4 ^ h:^- 
^m«®g|5«2 7®i5^*.^(5jflX-r^^^^^0^^ 
^ ^2 6a.2 6a^^*,^^^,,j,,-^^ 

h M®gi5« 2 7 0±issfi!if^i5Ta:j!i-r ^ t « 

J,^ f i ^ ^ ^^^^ ^ ^ *^?^®ffic7)S|JgM^0 6 7 

Tit. m~0mmu ^(Dmm^^mr^. 

5 [0 2 12] *^^^J{c*5l.Ttt, 06 7fc*TJ:3 

ri;l'^^*^°^^^^'^*®^-^«'-^cf^^-2 

to 2 14] h-)-~m^m5oit. mma~y 

^m4 9^[^±-mmMm2 7&zmma-^2 
2tm<o^tTitw.T^.^, ^^^^ s^n-^22 



39 

« b fc^m A^fT t)n^ i -5 tc 3^ o T I ^ -5 o 

[0 2 15] nmci-y2 2 t hi—m^^H 

8e>, ±l201iSISdtt, 2mm£jlT (0<d^2) *tS3g 

=^m^m&t^mt(Dm%^r), 2. 5iiC/gEt.Lt 

[0 2 1 63 h:^-^^SI5«5 0®3^K«, 

h 2 4 ©«mi^?!rj t T * r t b 

h ^-m^m$i 5 0 (Dmm?^mm i^T^oMisic 

-5. ^^IxT, h±-2 4/&«iE(^)ffii4lC:^S3nS<h*:;' 
'J»MBt^c^. Lfcd^oT, :&ffi1S®h:^-2 4©« 

ViSfiP^H®d«#e.ns. 75:^5. ±BB©Kt?— 2 4©^ 

SffiaSRi ;5M /zin£iTX« 1 5 p,m&Ji[Ztji^t'F 

[0 2 18] -r^fc-fe, h:J— 2 4(Diia^€E«8~l 0 
M mS^Tfc 19 , h i—m^U^ 5 0 dtiiffl:?,^ 
■r^^«^ (Rz ^iMm) \Z\t. h±~2 4f)'ihi— 

^— ^^6B«5 0i:©*»»«7it+^tC^fcn-r> ^ffll 

affi&$7lJat-^^:§-& (Rz ^15 Mm) \Z\t. BI7 

1 lC^-r<fc5tc. IHldh©Pfl<&h:i— 2 4;^?-rDfettm< 

ur), ^\-ir)mmmmf)^+^\zni:>nr. i^mmmf)i+ 

^\zffi^nf3.<:f3i^, 

[0 2 19] -A\ ^mmmx\t. h-)—mmmm^ti 

2 714, 06 7tC5^-r«J;-5JC, mmO'-y2 2iS^iE>(D^ 
ma2 7 a*SH«l6a;5rlfil«b<tt«i^fcJ5:*J:5fcg5 

^snrvis. z(om^\-i. hi— mmmmuti 27 o 

S7 2 (a) ll^-ri-5tC, ^:^-®J?^^JgS«2 

7izjz^hi—mm(omm\zj;:^^mohi-~2 4i!>m 
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^tS2 7 atr?S^T±#bZ:©Jii|$M2 7 aJcSJoT® 

■ofchi—2 4U. -H, ^{iW«$nfc=b©T*^ 
5il£B2 7 alC#«LTVi^rBl{C|^«$n^S**t 

/jN$<;^oTViS. :i(DTctb. ^o:>hi—2 4tim^ffi 

ti^t. hi—mm^ti5o\zx^m^m,-^nrzhi— 
2 4 tm-^-^nx-mizfSi^fDT. ffif«*i^i^-c;^ 

2.fcs6. :i?^mmmoyhi—mmmmmu2 7x\t. m7 

10 2 (b) ir^fJcptr, ^^D-^2 2>0^^WS(:|gM2 
7 a*tJ5«^ia;?;lpjt;^^J:ptr^:t$nTVi^o 

hi—m^MZ2(Dhi'-2 4\t, hi—mmm 
um^2 7\zxm^n^tiTz.m.^'e^x7i^-r^^\zhi— 

*«&^3 2tCif&HM3n. S[^®2 7 atc:»r)T}S* 
[0 2 2 0] Sfc, ±a2h:^-MjPMMge«2 7tt, ^ 

ifflfctt, 0 7 3 ic5^-r<i; 5 tc, wimmma-^ 2 2 t(D 

^gEg62 7 b*i32m^tllrj^^$tiT*3»3, S#;j&|nUc 

20 m^^^nsm\zf3:^x\>^^, tfsit)-^. hi—mmmm 
mtS2 7iz^i-}^mmu-7 2 2L(Dmim2 7h\t, 
^m\z^ n mwt^ t>©T*rcft, ^mm 2 7 b *t-r d 

Mofct^lCfJ, h:>— «]P«MgS«2 7©^#:<^3^M 

< hi— mmmm^m 2 7 ^mmn^osnktimzx 

S3SS52 7 b$3?mpIfgtcj^^-r5J:tfci;^T, nx 

[0 2 2 1] ;5:*5, y^mmm<Dmmu2 7 hit. 
30 H\z^\^^^nimtfs,-DX\.^^t\ m'v%z.n\zu^ 

[0 2 2 2] ±12 hi—m^mi 5 0 IcJS^tifc 

sffia$©ias«, h:?-- )ij»«*ra«2 7fri5it5^ 

2 2JCg5-r^gK^>{;ife?gJ[S^?nTH2.. 

[0 2 2 3] r^s:??*.. h±-mmm.m^^2 7\z^vy 
^m^n-y 2 2 fci^-r-5>8S:ii-©^®a5 t««at© 

M^tt07 4Ta^3ns. ::©a7 4©H^f;:J:0, c 
©IK^>fcOl.iTfe+^^i^SSft$ Rz = 5 umSS© 

[0 2 2 4] *^MC3J(ci3t/iTl4, 06 7IC^-r 

.fc'Sfr. h::?— «i^n-^2 3 t^:^-#^)|&^-5 2 3 
(DM\^mx$>^:fj-h^Jy>>^^2 l©*f[fi]f^g®2 1 
a t©P5I^U«^J;t«*?; 1 mmeSfc^^^nTt^S. 

•trj.t>-^. :i(DfmvLh±-mi^m3 2<Dhi—%m 

m«T»c^St h:^— #^J^^3 2's©h:h-^i!i&S;&<ffi 

Tt^itib. hi—^^^3 2<Dhi—^mmmyr 

50 2 6 i)^^ hi— mma-y 2 3 -K(D hi— &-tJ*mT-r 
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:^^i4T^"'" " 

to 2 2 53 fii^nmm2 1 B&zfi^i-^j^a 

10 2 2 6] -r^SfcS, N:^-2 4<o;K^^H8~io 

2 3<o^mn:^i^m^.rwi>m^ (r, ^3^^^ 

tt. ^:^-24*^*f,S„^M®2 1a^^:h-ft^^-5 
2 3 CDjffiJ^t^^^i;^,-^ ^:^-2 4 t^iSj^MSi 
2 1 a |{^^n-7 2 3 iO^S^^di+i^f-^fj 

®2 1 a-^h:h-«^o-52 ao^Sffis^^-^^^ 
®° (Ri ^1 fctt. DDa©rBl$h:)— 2 4;it 

10 2 2 7] ±mo,m^r^:^t^mm^~h>jy~:^2o 

:^-hVy$^^^2 l<Df^mtiR^'^ntzh±-2 4 

[0 2 2 8] ^V.T, ±EcDN^-2 4tt, ^:^-^|^ 
? ^^'^'"''^^^ '^^f^l^S^S 1 aih 

±~mma~^ 2 3 tom^MhT, ^ma^^2 2m 

2 17niint^oTV.^, ^bT. h±~mWti-^2 
6^0^18:5 5 8 r Pintbh^-ftlgn-^2 3 0DI51 

2 3 O ^:^-a^Ma* 5 8 g/m i n i Lfc. 
10 2 3 1] h:J-mJtl 



(22) 
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f0 2 3 2]jJ:fc, ^:^-ft$gD-^2 3I^J:^^:>- 
2 4®lRjgfttCOt-iTie§g-rs. 0 7 8tC,i^-ri5lC 
^ 7— #5|g D - 7 2 3 ^titS 8 mm® 6 
»• f^^-««&D-5 2 3*niHie-r-2>;ii{Cj;t)*9 
• 0. 7 6g(Z)h±-2 4*Jh:h-«s&^3 2fcjRj|5^ 

-r;ftte^. f^^-««&D-7 2 3(7)ai3gatt. h7 

in' ) xh:^^«|.n-^o«$ (cm) x^»ttifc. 
(=0. 32g/cm3 ) =0. T&stiS.^ 

10 2 3 3] ^^□_^2 2{c#«•r^^:^_a 

J&D-52 3x)«r§^tf,^^^^_24^^^ 

i 5 o®5t®jcTa^i«$ns h±-2 

^*J»^-rs, -r;S:fc^, ^^-«S&D-5 2 3(0h:^ 
B17 9fc^-r±5fc. m^u-^2 2±<D 

±TSS, 

^ [0 2 3 4] ±iB®»^tc}j. h^-^mn h:,- 

6/0. 0 5=15. 2«i^r,, N:h-tt«&^3 20 

^:^-2 4BssLfcff^t^D, muw^immt 

«&D-7 2 3 h:?-- «j-n_^ 2 

3®S^&;*C^<U ^:f-!K^itH^2 0^£^±tLfc 

[0 2 3 5] ^t.T, 06 7tC^-rj:5fc, ±|2cDh:»- 

' 2Jc*«^nfch^-2 4«. h:h-tt^^32S^' 

N:^-S:i&gB^5 OcDjfffi:^fc^^T31^p_52 2© 
«®C#«-r«, ^LT, «^D-7 2 2CDfeI3ieici 
■:pT±flJ© h:J-^)lJif^^g|5^2 7 ©ftgfcgJML&t 
m«Mgi5#2 7ICT^i>;5:}.^Jl2 

#«bTv.s vi-~2 A v^-mnm\w^2 7i 
2 2mmz hi-~2 4 m±<Dmmizj: o» 

f0 2 3 6] ^0««D-^2 2(D«M.C)g^K$n;tK 

i—ma. mmu~^2 2i,t-^Bizmmr^:inz^ 

, ^^^^'^®®^*^^^®^*f^*5A5 a 

fcSMU -'^i#(ch:^-24*J®^#:H9A5afc 

[0 2 3 7] i^:fe. H:?-- ^JP«®fgm2 7{ci:3Tg.j 

o^^Jnfc^^^cD^:^-24a. h^-«i§s32®^ 
-^hRomi,^^ h±-mi^n-y 2 6m\zm-rrctt> 

B8 0 (a) (b) fc,^fj;5lc, h^-^^gg^j 
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[0 2 3 8] att~^^J-:K^^Ji£fflV^^«-&ttt> h:^ 
-m^UM 5 0 =&^«ttO«iS}TJ^fi£-r ^ Lf^ h 
h ^^Ja5« 5 0 {C»S^W(c#:tT5©^l» 

ts.^Mun^^m $ ^ 5 0 

tn\t. h ;i>i.h|27. U •;; b 3 3 X«a 3 4 
-mz^^. 3K«ta-7 2 2 c?>*HlcJ%-/S h:?-- 

10 2 3 9] --js. i^m^-m^n^n^m^^^-^^z 

OfcEPiOLTfe. h::h-24*t±IBXUy h3 3XB7L 
3 4(CgSS^C:<»:*^^S<75:-5. ^Jnmffi»> 5 

oovtfgje-r-stctvi. 

10 2 4 0] e^J&^S 2®JEE:>3 (S«D-^2 2 

5 fC. X U >y h 3 3 *^MV^:^^ IC ««JW h 0. 7 
k g f cmTafe^d^, 1 0:5:^m®^e^fT3i: 1 . 3 k 
gfcm*-r±#f^. XU^y h 3 3S:5*^S 

1 05J'K©^tefc«fcD 1. 0kg fern 
t.1s.y); X^ivhZZ^XQ *a!S?L/fe«-&tc:«, 1 0 
4>FflcD^igfCJ:D 0. Skgfcmt^^.. Lfc**^ 
T. 7. 'J h 3 3 ©f@Sc*5#Viiaf^^U-^ 2 2 OJK 

[0 2 4 1] ^ccfe. EP^LTli;5>i:;S#n- 

[0 2 4 2] MtC, ±IBcDJ:t*^S, 
^JCti, 2 4©?8Sa)&WctVifc8?>, 

^^75«/hSV^«^fc«. ^n^XU y h 3 3Xa?L3 4 

[0 2 4 3] *^JgW©:/U>^©a«:& 

- h U 2 0 tt. V^-^Mm)i 5 0 mku-'j 

2 2\z^\i[x^t.ti^ii':)\zn'm\z^^%ixxM*m 
A<^^v-)r-mmmMW^2 i~BL(sm^u~^2 2mh. 

to<Dfi!|tTtt«-3TViS<0T, «S&P-^2 3{C 

T^«iD-^2 2ffld{C«?SI$n^S:h:^-2 4(l, S^n 

2 2 1 h:^— ^:miB5it 5 0 1 cDrflwsJ^v^ep^^^a® 

■rst^Jc. h:^— 2 4©JE:^**jei<;a:?). iinfcJ:o 

2 2lc||^j$n;th:^-2 4«, h:^-^;9««Iei5«2 
7Cj:oTiSJ|i?i«MS!l$tl, ^SlJ©^:^-2 4*^S*m 
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snxist), h:f— ji;*a«ilSI5«2 7c7)^t9Ttt;£(,i^ 
M T < ^ h :f— 2 4 < ;S: -D T t> ©au^^T h 

2 4 dtfss^tvi^ ;^ t ^is±-r^ 

[0 2 4 4] ^ fc. 5 0 tt, 

^^SS!St:fTofc«^fcaN:)— #^i^S3 2©h:}— 

h ffi ;b h :^-m^^fB*^ 5 0 C93¥:tittic i o Ti^fa 
^n^WT. h:?-- «i^^3 2©^:^-H:^^^S^ii 

tt. a»D-5 2 2±©h:J— 2 4*t^fiB«^n-ric: 
««SS3 2fcSloT<-5fe». JIO^^T© 

'&ifi^^tct>b\z. h-r-m^^^bOti^mn-^2 2 
W*^^iinTh:^-«*&^3 2©^fB^*^/A<^^. bfc 

[0 2 4 5] s/c. h 5 0 (D^m^m t h 

:^-2 4©«m^5lJi:»«tnTt/i5C:^:fcj;^T. h:^ 

-m^m^ sot 2 4 t<Dmmmm^+^\zn 
^\ f'mmm^-\-^\zmm-r^ctti^r^i,. z.(Dm 
^(D'^'kM\^fc^m.-^h±-mmmmmtt2 7\zx 

h:?-- 2 4®««3S5iJt*«SSnTii^ J:tCJ;oT, h 
^^SBt* 5 0 {c*tt^ h:?-- ftiSigP-^ 2 3 

(0 2 4 6] t-fz.. v-r-m^uu^o<jy'>fs.<t^m 
mu-y2 2m(Dmizhi—2 4 0)%mj^r)h'b-^T3im 

aiim^-^tiXf^^^o)^. hi—2 4tfi:i<D\B&^^m 

[0 2 4 7] hi— mmmm^ti 2 7 \t. mmu 
-^2 2 (D^'bm^m^7S<~w^mt hi—mmmm^tt 2 

7<OlifS®2 7 atOFaUCJ^^^n^^S^^S om&Tf 
t*oTVi5©T, ^:^->iJP«(W«5«2 7^cJ;»5S^ 
«t6nfch^-24dth 2 7 ©ItlSffi 
2 7 a{'«>oTi@*-5e:t55%Vi. Ufc*toT. hi— 

mmmmm^2 7(DtLtsM2 7 atr»tpytgP43-<Dh:>— 

2 4CDgsn*iR?tfc?^t), ^(0^^\zhi—2 4iim^ 

[0 2 4 8] hir-mmmmmtz7<om^u- 
92 2t<Dmmm2 7 h\t^msjm\zm^tinx\<^?>co 
T. hi—mmmm^M2 7i,^f»$%hr^z<D^m^2 

JS«{KS15«2 7lcfelt?)^>::i>i/3XhRt/-r::i->l' 
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j 0 2 4 9 J sfc. h -^-mmmMmtt 2 7 p_ 

3<!:^[6]|*,MtS2lat(DWlSU(3:. 0. 5mm<U< 
0^^S^^Sih^-ttSgg3 2^o+^>;a:h:^-«*g 

vt^^t^fiZ' ^^-^^^^5 0Tc7>g^mL(D|^ 
^^n-522,c*.n^^,^_2r 

MJ«27«^W,C+^^,^^24^ft^J^*S 

[0 2 5 5] t*M^5i 6 ) :^mm(Dm<Dmmmm s 2 

50«, h±^#.^gg32<^^^-24^S^a!?2 

2tf&^-rs>fc^^.oh:^-^^g5t,l^-cc!)^gg^^ 
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«2f f ^ ^ ®«H<o 2 4 ^m^mr^t^ay 

[0 2 5 7] *^5g^{c:feV.Ttt. 0 8 2 fC^T i 5 

0^ S^n-:, 2 2 (^(Sjf^Ttfbt^^^iPltniBttfc 
J^tB<^H^-^*gB*j6 0°«. 1515 

«&D-t7 2 3'x®ftUiX^,ftf3:, ^j^(jO. 5mm~l^ 

f^:^^cox^^>-yizrm^-r^ctiz^^T. mm 
^^^4 5mm6A^(Dmmiz{Simr^t^izit as 

8 3 iZTn-r^m-Q hi— 2 4 SS^fflf. 
to 2 5 9] ^:^-ttMD-^2 3J:0^^ 

:^t^>i^P^izh±-2 4^smA-r^;it^^^. « 
f^^-^«&n-^2 3±©h±-2 4^g^tfi-r;i 

[0 2 6 01 08 4fc^-rj;5lc. 

^eojBWw^^^^^^^^.^^ g^y,^^ 

*f4 5*PETJrT^^-r^^ife^^^^^^ ^CD^ 

:3 iz h±~m^mi 6 0 ^B'jft^&^-rs^js-c^gjES-r -5 

S^^i^^ f^^-^^^«6 0tS#D-^2 2t© 

« f^^-^^^^jf 0 

tt. ^TL fcBdtt^^t-s^sTj^/dc-r ^ z.tim<^ 

JO 2 6 1] m^iiiV^U4 B^PET^zrm^ 

J^^iJciK). sl^^c^:^-«^g^-5 2 3«>^:^- 

J?™^^ ^^-«»&^3 2ict^^LT«*^t-5C 

10 2 6 2] 08 5 (a) fOT^TJc^lc, h:h- 

^^S?« 6 0 fc?L 6 1 < tt;^ ,j y *^S^^S 
ic. ^oa6l*g55*ttg5«*^^;a:s^6 2^h:J- 



4r 

^*:6 2«, 138 5 (b) t^Tct^JC, -®*^3t^$n 
?L6 1 ^Jlofch:^-2 4j5t^^6 2?&JfJIb« ^ 

[0 2 6 3] 08 6lc*TJ;-5lc> h:^-^5f&^8 
tJ6 o^*-hijys?*n-3 issfibTj^^-r-s;: 

[0 2 6 4] b*ib. h:^— m^lrgg^We 0^:*j-h'J 
5^;^3n-3 1 5MfiLT)^5£L;t«-^> V^-WmmM 

#ijS&^3 2fcig|DiXSn^i^^. h:»— «*&S3 2©h 
^-ffi:^*?±#U h:?-- «til&P-7 2 3^ig^feD-7 

2 2©>;l/^*tj;#-r;5,tt/i5^Fii5^35«*r5. ifc, 

V 2 0 ©K)ft^*tD 5? $nTL* 5«a8)&S5g*-rS*i^ 
[0 2 6 5] ^JIT, ^CDcfc5)5:fg@^S:«P?^T*fc» 

3 1 tTL3 1 a=&^^t-S<tJ;VH ;iniC=fci3, ±a5b 
fcJ;^.{c. h-^-- «$&^3 2C0h:f— 2 4^h^-JSlt 
p-^2 6M(tgSttj$-&^;it*t-r^-s©T. mz.&^ 

[0 2 6 61 Uai. ?L3 1 a&Jg^iJt-r^featbTB. 
0 8 7 TBJL 3 1 a *t h:?— ^jPSftHSSIJ 2 7 « 0 fcj^ 
^SnTViS<J:3t0^bTV>^*^ ^|gEfr«. 08 7 

3 1 a^fejgfigb^c:^;5t, «^i^^3 2CDh:^-JE;>J 

U a 3 1 a ©±JS8l5j)i. h:^— ®;itSlH«95*r2 7 
«n-^ 2 2 i:OS^IKiD±fCtt@LTVi5Ilt*t, 
2 4*m3 1 a^^StcaO&tt^fcfelCigJS-C 

[0 2 6 7] S7t. 08 Slr^f ±tB?l3 1 a 

[0 2 6 8] 08 9tr^-r<J;5fc, h:f— 

a5tttLTO*-h'Jy-:;*A'-3 Uc:g€tab8B«4 

5£S!^t. 3r'&fc^«)5fejgt;^3p>5>d^&3fe5jg««4 
5 a?&l9:^t5I:^:t)■s^«8T»5. ::nKj;oTfe, v-r 
-#tJSn-7 2 3 h-:)-- 2 4 S+^Xcg^m-r t** 

[0 2 6 9] 0 9 OiC^-Ti'Sfc, W^u-=72 
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2 5 5 0 VOUEESEPJOf?)-^, h:^— ft 

»f}n-5'2 3(C^J^«- 7 5 0 v©«jBE^EPSnfs;it 

2 4«. m^Wt h:h-ftS&D-5'2 3;5^e.^«D-7 
2 2 (c#«T^::^ipJir^®i-r^;t*. ^^d-72 2'n 

© 2 4 ©{^^^Io]±$-&^ C t*tDJtgTfe-5. 

[0 2 7 0] *I^Sfi«f)|©>''j >^'os»* 

- h U •;/ 5; 2 0 h:^-^:flig?« 6 0 *W!l#:JrTJ^ 

^-r^:ittCi:0, ^^a5«6 0a:^«D-^2 

2ioffi8i{<&-5g{c^6-=»;itj!>tT^. ^JtLfc^iS^m 

[0 2 7 1] ^1t. h±-||^aiJ^*6 0©5fe^lrH, h 
ftj&a-v2 3 fcS^-r^3¥«*|:!0^^75:§S^mb 
m^4 5)5?IS:lt^nTV^SOT?. @^m»D<Dl^{r, h± 

-ft«&n-^ 2 3 ® &±ff ;i tt);^^^, 

[0 2 7 2] v-^-m^w^^^(D%mz.wd^ 

nrcS#ajbB8«4 5 iK^gJ; 0 fe/h^JS* 

SSJStJ^ e J5: S X ^ > vJldTitZ&^iJfc Jg^-r S Jl t Jc J; o 
T, h^-ft*&n-7 2 3d«iE6;ftttn-^©«'g-, X 
:i^>-:^*s^gi5KiJ>L.:ftVi3ity}tJ&. IE 6 ^ftCSpHSST 
t>^gI5Tt)X7p>-^*i^JgbTV:h-ft«&D-9 2 3 Ji 
© b:^— 2 4 ^±TM#^5 ;i 

[0 2 7 3] V-t-m^U-^2Z<D^m<DY-)r 

-2 4s@^ii5-rfc*©M^ajLaBtt6 o«. hi— m 

?^fS$nTi>-5©T, @B^*D^£l»lhL.Th:^— Wili&P 

-5 2 3©h:^-2 4^+^^ji^®^::a:*t-e^, j;o 

[0 2 7 4] M=feBP**6 OtC, ?16 1^L 

[0 2 7 5] SStC, ±iao?L6 l^K«;;^'J'y 

a'5#i*g6m^e.:^s^^6 2 s ^:^-«^#D-7 2 6 

®«^tc. h:)— Wil&^3 2©h:>--Be©±ff<£7L6 1 

6 2(CTmaiSI8Si-r-5 2:t3&*T#.5. ZLCOt^Lt). 
$©:*:/>{ci ?.-r, ^ ^lcfi!^A< 3 2 © 

[0 2 7 6] S#n-7 2 2 

h:f-ll^g6«6 0 - h U y v^;^;A*- 3 1 ^© 
- h U i?*^ 2 1 ©-S50BPJftT?«!^-r'5 :i t J; 

-5. 

[0 2 7 71 h:?-- «j|&D-9 2 3?£JS«S««fc 

(ch:?-- 2 4^ h:h-«*&n-7 2 3*^53^^0-7 2 
2'\#«-r^:it*^T*^, ^^D-7 2 2 
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jo 2 7 8] im^mm ? d ^^^^o^osi^^^sh 9 1 
« f ^^^^ o^^^^^^^TK^n 

[02 7 9J *«3gW©^^*--^,j,^.^2 0«. 09 
[0 2 8 2] ^:0aiS®©a7Oatt, 

^.-?2r..:r.^^^^^^^^^^^ 

^ 2 4Sh:?-aj^p_^2 6fflJ|c«^3^^,g 50 
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CO 2 8 5] 09 5t,i^-rj:5.C. ?L7 0aCD}P 

3 2 ©5^^ h:^- 2 4 ^ h = 

2?;i:k:'*^'^^^- ...*..T m^ll 

JO 2 8 6] Sfc. 6 (a) (b) (c) (c.^-Ti 

2«^nr""'^'^'^'"^^^*^^^^°-?^ 

C0 2 8 7] •r**.^,.^^a-_522J.-f0h:^-^ff 

j-irm 1?^'^"^^ ««o-^2 2icf^«T^^ 

JlJ^^Li^"^' ^Eh:^-ft^^3 2cojS^,.^ 
2MUT«^^«, 2 0 a ^ 

2*.^.Tj7 0a*.p,p-r^,,,,^,, H^^?4 
«^j3 2<DH:^*tfiTi^^^£^-^^^^j,^^ 

J 7 2 t i Da 7 0 a *tStX^jt^n 

JS^3 2®^^OjE^;j,||^^^^^ ^ 
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[0 2 9 0] Uii, 01 0 0{c^-rJ;5{c. hi—m^ 
SB*} 7 0 co^jL 7 0 a fc. ^ti^en^i^ 7 2 ^mif^ t 

PUZ. ^^7 2cr>3¥tt*^^?L7 0 a-{C5t*l.TiEft^ 
-y2 2<D^^MKM^'Vtzm\Z. 

[0 2 9 1] $5,tc. 01 0 9fc5^-rc};5(c:. U:/7i 
|^±*tSiMi¥fTt;5:^i;^lcffi^0'J^7 i<£S«p 
-7 2 2©flS:&f63fCMLT<«^^-&, 

[0 2 9 2] (1) ^U:/7 lCC»*iHSV»fc^b<-^T 

[0 2 9 3] (2) l5l^o3L7 0 a • 7 0 at:::feViT, - 

[0 2 9 4] ^miZ^K). 117 0 a.(Dmmt. hi—m 
-5. * 
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* [0 2 9 5] *)';r7 i^:i<D^v\zm^'r^:it\z^^ 

T. ^7 0 a(Dmamm\t. S^a-^2 2(Dtft^lPl<D 

^P, -Pj ll¥fT;5:«S®*a^>Qi -Q2 ±T©#M 
[0 2 9 6] ?L7 0 a©PSn®fl5j5^. h:^- 

^m^3 2(ohi-~}£^mmii-r^mt:/3i^^oiz. u 

^7 1 ^^Jg^LfctL-Tfe, •J^7 1 tC*f|6]T^^^D 
- 5 2 2 ±0<a:gT? h )E*tits OfS:* t 5 VSg*«l» 

±$n«). -r^^ife-^, mmvi-y2 2\zMhThi—s. 

[0 2 9 7] &.T(D^nz. mi 0 9fc:75-r<fc5tr7L7 

iSPJ&figfflU, S^P-7 2 2<Ditg?£l 6mm, mmS. 
^32. 5mm/0t|9;Sb. K ^ A 5 a tSUlP 

"5 2 2 t<£0. 3mm©:z«y:fi|ST£e«$-a:;/5:. 
h:f-'W*&n-5 2 3«)it@Srl 2mm. ^3tS*4 0 

[0 2 9 8] 
[^1] 





1 0 0% 


5 096 


3 09({ 


1 596 

































[0 2 9 9] Ji|Bco«l;0^6t>j5^Scfc5(t, h:J— «tt 

[0 3 0 0] ^(C, 317 0 a©MP®^i:'j:/7 1 CD^ 
giP®ISt(^-&if-®l9»rS*-r-57L7 0 a«gSP®IR®5f 

St^fc. ittg*2 0mm, ^j$afS:4 5mm/|^tc:^ 
^L, *tS?S©2g^<*:H'7A5 atS^P-^2 2i=& 
0. 2mm©->;;7'i)iTJE®^-&fc, ifc, h:h-#t«&P 
-7 2 3 <£:IE4:^|fttb, iSgSrlOmm, ^3*3^^2 

[0 3 0 1] ±|3CD^<*T> ?L7 0 a©HP®«S6 0 

~9 5%, J:t3»^au<«7 o~9 o%tc^«rs;:t 

[0 3 0 2] C<^J;5{r, *|gjg«ai©:/ij >iS'©S«* 
-h'Jyv20T«, h±-«^i|&P-72 3lr±-:?T^ 



mmmum2 7izxm^mibnft^ihi—2 4d*h:»- 
-mmmm^m2 7<D^mizm^o, H^^iso^^fc 

t # Jw, h ^^&g|J« 7 0 7 0 a 

bT^:^-2 4S:h:h-K*^P-7 2 6MtCM-r::t*« 

[0 3 0 31 z:<Di^«, h:?-- MiP«S!lffB*r2 7^13© 
h:*-- 2 4 0K**?®M-r-5©T, il«P-92 2'v(D 
h^-JE*r*tj%-fcfi^$n. iS»p-7 2 2{c:i^-7S: 

sn^o ^fc. mma~y2 2\zmmirsiiia&^nysiv^ 

[0 3 0 4] h:?-- ^^M«7 0»C*JltS?L7 0 

at?L7 0 a t©IW»r^gfiEtEn5'J>'7 1*^ h±-2 
4roSfEnfc^LTJSJfit7i^;/5:<.iJ;^(c, 3S^a-r7 2 

Tl^S, ZcofcJ?). h:?-- 2 4©«^coBR(c. h:J— 2 
4 t©^^i§SSi£ii>;^<-r^rt*«T#?>o!)T. SfiiP 
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Ji 



(28) 



7 2 2 LJ^-;S 

^rtr^^r"" ^^^^^^ 

2 ^e^'^^fii. WtaoHM^i l;S:V.L*JS 
SM2 1 attoig, h:h-^{t|^a3 2. syc^^pi:^ 
Mg*t,?2^;^ ' ' <!:«W»-m®« 5 9 Slg^t^^co 



#^¥8- 1 7 9 6 0 8 



(03 12] rtj:i,t.. ^nmmomm^~Y..i.,.^2 



10 Sfc*OH^gS8 2*t^^$nTV.^,. "^^"^^^ 
[0 3 14] Sfc. N:^-M*gg«8 0ttt. ai0 3 

2 6<!:«^l.#^2®©^S8 3 . 8 3*tigfJ6n $ 
to 3 15] 01 0 4t3^S-rj:5fc. 

[0 3 1 7] -;6r, 01 0 6 fC^-T i 5 fc. 
°-::^2 6«tt2 6e«. «,g(t2 6 i^MLTiJ^. 

Jttbnru^. ±s«^i*-^8 6a. Ki0 7r,^. 

^ C03 1 8] ±tB®B2^i.87«, 

J 0 ®gg4:^jc 1 -x^^^i^tcsM^^j. 1 mzm 

0CDjfAWci&(;TM24^^8 7*tiH,^U lt(,^6e 

J^I^ '^'^^^'^f^^-«*^D-52 6C5|5ftefc 
^■:^T. 01O2loi^-rJ:5lr, h^f-ffij^n-^^g g 
M^&gB*f8 0©?$e8 3 . 8 3t»»LTiffl? 
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j; ^ T. S^*- h 'J 2 0 <&git*#: 1 icg^ 
-r^l^JCh:h-mi$P-^2 6*tI5IieLT. 

[0 3 1 9J 7^*5. ±t2(D^J{c*iViT«> h:?-- JSJ^^D 
2 0 Oi^g***: 1 -NO^lfl^fc, h:^— ^^»iei5M8 0 

[0 3 2 0] -Ti^^^-fe. mxu. mi o stcTSfcfc^ 

«r, «i 2 6 e (Om&^^\Z^ 1 8 6 *Si$itfc'#tC, 
CO 3 2 1] ^LT. h:?-- i&^&l85«8 OSrffbilf^ 
[0 3 2 2] ±|2<D«l54€'r-rS^I^:^-h'J -^5^2 0 

si o'2tr^-rj;5ic, ^^gi5tJ8 oa. 

i^lJ)-^- 3lti^ibtl-h^)-y v'*^ 2 1 CD@^ 
gB8 2ST®lXTtS:tt&tlTl'^^, Jltifc^-pT, h:^ 
-^*IH5*J8 OtCctoT^^^f 4 9 t^1-g?{CiffiaUTV^ 
^Sfi&p-^ 2 2 t*^%i^fc4^^$nTV>^roT, h:h 

- 2 4 am^t}- h^)yi?2o <D9[-\zmnu\^i^ 5 ir;^ 

[0 3 2 3] -^-LT. S«;^7-hUyv'2 0(^Sffl*«i: 
1 -^cD^iri^tr, 01 0 Tlt^-Tck^lC. ±i3h:?— « 

■€-LT, h:*-- «il&n-5 2 3®Sl2ICDIiItel^Cv 01 

0 2}cs^-r<J:5fc, v^-m^u~-^2zifiv±~m5 

gP^tS 0©?^jg8 3 ■ 8 3fc^SL, »»&n-5 
2 3CD|Hl«(C#oT. h:^-^*a5*^8 OSr01 0 5tr 

2 3©5feSS§3gdt^jg8 3 • 8 Z-b^^^fl^i.n^\ZVi- 
—m^^M 8 0 ®^S±?L 8 4 • 8 4 - h U >y v'^/n' 

-3 1 tcia:ite>n;t#jh3§@8 i ('^^UTh:^— 

«B« 8 0 coifed** h:h"«il&n-7 2 3 {c^fiSUTVi* 

«S8t?a& h u V 2 0 (D^m^m^mhts. 

■dTI^s. -r;S*5-^> CWt^^T. h:f-mj$n-5 2 

6 \zii-oxmn-^inrcVir-2 a \t.v^-^i^u-^ 2 
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[0 3 2 4] Z.<D^')\Z. *^SS«itJ©yU>^(7)3S^* 
-hU 0(1, ^^;^-h'J yiy2 0 ©g®*:^ 1 

'vcDg^tiltt. ^^;(j-h»J>yi^2 0<;)rtgB7JSh^-M 

^gB«8 0(cioT> h^-mti-yze^mncm 

i$.t.m^n-^ 2 2-BiJfhi—^t^U-y 2 S^^mz. 

fjmWif}-V')yi^2Qii-^i^mm-^z.t\iu.^\ 

[0 3 2 5] :S^/J-hU-yi>2 0^&^@*{*:i 

j<? \zmm\^fcm:<r>mm<D^mmz\i. v±~-m.wu~^2 

6 ©SajOHiltelc^PoT h:h-%#D-7 2 6 (7)$tS^e6 

8 0<&h:f— ^*gB*t8 0©3fem^N:f— «lgn-5 2 

3©^®gi5t^M-r^&e*T#s))^-e-'5. ^lt. h 
^:fl3 gpi^ 8 0 ;i(7>«seTS^$n, n'Siti-h 

If. h:f-jftj$P-7 2 6(c<t-DTtSj*snfch:^— 2 
4«, h-?-- 4t^«&D-5 2 3tC.fcoT31SJP-5 2 2fil 

[0 3 2 6] Lfc*«-5T. S«;«J-hiJ>;/-:^2 0(OSS 

1 ^0^»til{C> Mtl- h U «y 2 0 h 

2 4 ii\ ^^n>\zm-r^mmu-y 2 2 t-^^mm-r^ 
^L^m±r^^tii^x^^iimz. mumKmmmm 

t:WL\-yz>^!,m'^ft^^o>-v. W'&MM(omm^ziir^:i7.V 

o^mmhxhi—m^u-y2 6^mis^-^^^tm-v 
^Wim\z^m-^m^'^tts.^(Dx. 
[0 3 2 7] sfc, ifnmm<^^m~ h u 2 0 
30 \t. mmti-v')yp2 o^^m^wi\zmxr^m^ 
\z. mmy!^wim(JiM^mm^wch\.x(D^yi;^^rs 

9 iri^-^LT h:i— ®t^n-7 2 6 S-^fifc*ftIeia-r 

-5 2 6 *imte^5-tt«) j: t ai-c^s. 

^0 [0 3 2 8] Sfc, h^-JSi^P-5 2 6<£. *ffl<D|5] 
e^SfP^A*-9 OtCiO, t>-h^)yi^if^2 1<D9^W> 

-5 2 6 &laIi|E$-&*Ct*«1?^*. 
[0 3 2 9] 

«p-5i, :io:K«p-5ir*s®!ic^it5.n, mm 
p - 5 ?&sai3i«i^'r * ©is«!^fij«)ii& p - 5 

50 t. ±I3^»?W, S^n-5*5J;(:;3S^3SpJ#t«&P-5Sr 



(30) 



[0 3 3 0] ^ti^x. mmw0m\zmmm<D^m 
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±tm»mm^m\z®m-&n. s^a-^*®, m» 

[0 3 4 21 -e-n«);i. mimmi^o-^^^zmmti 
-^<omm\zi:-oT. mmmi)m&mzm:kmm-$n^ 
tmz. mmmm^a-y\zi^mhrcmmmf)mmm\z 
g^^t^ti^coT. MmMimmm^mtmmu lo 
h(Dm\zm^^n. m^u-mzn-t^^m\<Dm 

-'5rmm\zmzmM^n. mmm(5WM<nym\z. m 
mu-^\z^^vtzm.m\<Dmmt:m.m-r^mfmM^ 
mnnim^\z. mmmm\z^^mm(Di^-itiflms,t.-f3. 
D . mm^m.(Dn^y^^ti f >j ^±m\zm'p-i^^ ^ 

[0 3 4 3] mM8(Dmm\z^^mmm^mmcDmm 
mm\t. s)..t0^v\z. mmm^m^mzmit^r^mm 

-^izmmm^mmmie^r^rctfxDmmMmt^ti-^ 

mu-y tMmvfs.iiiiE>Mmmm^a-^\zm-r^iit 
•vmmiis^ti:9i>tmz, m^mi&o-^Kii-rsss 
m'^mmmmma-yiz^mLx. mmmmmo-y\z 

t(Dmmzmm-$n^um\zwLi^BrL^ii^\z. mmm so 
mwtttmmu-yt(Dm\zmm-^nftmmM<omr) 

[0 3 4 4] ^n^^. ^«^5!)t±filJR|8BStii0a^ 

o)mM\z^m'\^n\y'::>^i^^titm<u^r^}ib. "m^m 

7 om^\z^^^^tinm<n>^^^mt^:L}iifix^ 

[0 3 4 5] ^^\z. m.mmmm]!mmi\zm^^ 
nit^^mvx'm.mmmti-v\zm^wm^i)m^-^ 40 
nxviswT, 'mmifDmMmmzi.mtZi^tifim 
±$n, Mmu-yxzm^-^n^mmic^^tmmifi, m 
timi\zi:^r^'^t.ts.^(Dx. mm^oyn'yy^'^ 

[0 3 4 6] mim.^(o?m\z%^mm^^mw<omsL 
mmt, et±©j:pic, m^mzcimmzmpcx, ±e 



i^m^B-l 7 9 6 0 8 

[0 3 4 7] ^n^x. MmmmMW>titmm.u-y}i 

<itf£.<i$\z-'&\z^m-^n^(Dx. ^^n-^©sffi 
\zMm^n\.-o\-y^j£ti\t. momm(D^m^^\i- 
^:itmi<^-&r^, ^n]z^y). »*^9©«^ 

[0 3 4 8] 1 0 <D%?giC:^S{l«Jg*KSia®S 

^n-ym\,zWM\.X\,^:^m^Xh^. 
[0 3 4 9] ^ni!t)A. S«i^Jt3L©Siiit©^»fim 

llj-r ^ ^ - iJ' O /h^tf S S ^ C i z&^X ^ -5 1 V i c> S: 
[0 3 5 0] sS^JBl 1 »%?g{C'eS?)ja^J&^^g60S 

\zm.m.-f^mmiiW^u-ytiiWiM<hn. mmnm^u 
\z^-t^mmmmu-y(DmmL<o\th to^fc, 

Si ^bxSj 

[0 3 5 1] ^«^««&D-^CD^2!«. ^ 

^±(o^-^'^w^(ommifimm.mmLWL(Dm:Khmz^^ 

[0 3 5 2] f|*:Sl 2 0%?llC-^*®^J^fi£^®©S 
^mWL\t. K±oJ:5C. W*]^i^fc{J8W«^{rtin 

fetS^&Rd tU (S. • R. ) / (Sd - Rd ) 

fi^t*i^bv^Jl^(c, l^k^2 OtVi5M«;&«^D 

[0 3 5 3] -eni0;i. ;K^p-7t«iii&sns^is»i 

[0 3 5 4] S!*JS1 3©fg5«t«BSiS«JgfiEg®©iK 

^p-^t, r®iiiiip-7ic#«S!i.ic^tt6n, 

P - 7 tc a^^pj 5J82l«$&-r * J6 p - ^ 

±IB^f$^, ;K8iP-7:fe<l;c;S^^mi^P-^S 



J 



(32) 



[0 3 5 5] ^^.j,^, -tiB^MOgS^aDatJ^S^ 

-^y^mmzmmm^t^L'.n^m^it^ ^^^^ 

[06] ±iBc^^^^^ ^^-«^°-^«^*»^SlHlfe 

ysmzMt^m(DMm^^rmmm-c$>^ 

[0 9] ±l3®^^^cD^:^^«;^p-^;^^P3^^^ 
[SI 0] ±|Bh:^-ftjgn-7lc*5(ts^ickt*^ 



#K¥8- 1 7 g 



[SI 5] hi-mma~^:s:B&ti:±ifLrcm^tm 

[HI 6] ^Ifill*lS®®+^^j^gaa$Rz 

[01 7] Mmmm\zccA^mimvrct^<Dhi-~ 
(b) n±mmmr)m<Dmm=^7i^-rm.mm-v$,^ 

[01 9] *5-:/.j>^oa^n-^^^?^f5^ 

[02 1] ±mhi—mmmmm\zmati:±if^irc 

[02 2] *f8§^©^z:siig^fc^5it^^u>^©s« 
MJ^i.o^^«^0. (b) «h^-^:riTmtt«» 

[024] ±ES^*-hU-yJ^{C*5V.T, 

^<^^^^^m^n^^o> ^ji.^ t B G t«^S«^^-r 
[0 2 6] ±|BS^;^-Hj.^,^,,^^,^^ h:J-»* 

[02 7]±|Ba^;^-HJ.yvt*l.T, h^-S:,^ 
[02 9] ±.^mm^~-V^J^:,'Mz:^n:^i.-^^^^ 



(33) 
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[03 0] ±mmmti-hUy>>izii»^mma-^<D 
[133 1] ±^mmti-hvyi^\zi5\,ir^h-r-m^u 

(a) \tm.^:^-h^Jyz^CD'^immm, (b) \th± 
5. 

[0321 ±.mmmi3- h u y ->*fc*3it5 h -r-m^u 

(a) iiMmti-bVyi^(D±i^mmm. (b) «h:h 
■5. 

[03 3] ±.mm^^--h'jyi^\z^n^hi—m^m 
ttt:m^^^mzxm^v. ^urT^mm^^mLtz^ 

[0 3*4] JilS31#:^j- h U «;/ i^\z:^»^ hi—m^U 
Ca) \m^tl-h')y'y(D±imT&m. (b) Hh:h 
(c) tta^XUy h{w#«:&lfttJfc«ji!£^i^-rS^Kii: 

[0 3 lv±.m^'^ti-h'}v=j\z^n^v-r-m^w^ 

*J A-^ {c J; o L ^ ^-r T * D > 
(a) tt^^;^J-hU>yi^W^{$:«ji0. (b) \th-)- 

[03 6] kMm.^ti-\'')>:/zy<DV-^-m^mm\zc 

C A S^UPf L t {c* n - 7 

[037] ±fBs^*- h 'J >y V© v-r-m^umzi^ 

[0 3 8 ] ±ffi^«;*7- h U y fctefrt S h i-~mM^ 

m\z^>]^':fy7.h^m^%vtz^m^^-r^(r>-^-& 

r>. ( a ) ttss® :^ - h 'J i^co^liclSiiS. ( b ) 
h^-^*a*r®seB«;^0^ (c) fih:>— l&^rtJgBtJ 

[03 9] ±12^^:^;- h U -y J^©!^;!/^- 1 u :/SJg 
idcLfc4«8g«rS^Tfi!lffi0Tfe^>. 
[04 0] J:IB^«;^;- h U y v'©Jf:;i/^'-t U >^^}g 

[04 1] ±fB3ii^;*3-hU';'5^©7^;l^y-lr>J>^=&J^ 
fiE Lfc«-& i: b;i ViJS-& <»: t *3 ^ ^« □ - ^ ±C0 h :h 



64 



[04 2] ^?%m<D^^mmmzisif?>-yv>:^<Dm^ 

h 'J «;/ v&*-r^^jg0T*^, 

[04 3] ±mmmti-hvyi^<D7i<)v^-izh-)'-m 

$>o. (a) «sfii5ffliffi0. (b) immmm^'v^ 
s, 

[04 4] ±mm^mvmnzt^'JO]^^>y:t-i.ii 

[04 5] ±8Bh:)— ^^5S5«tg#ttJLgBtt<J:i£Slt 
h U h::h-coa8j|l4*iJE&^-rSi?^0T 

[04 6] ±fBii^ttJLeB^Jt4?U'?WiS'>7*-A^ 

t©M^<&^-ri55BJ01?SO, (a) {S-t;l/j&i:^#Vit 

^oh-r-Wi^mr)m^7n'thco, (b) 

20 m4 7] ±t>im^mvw^tt\zr>u^u^>y4^~M.^ 
mmiyrzm^\zi5i-f^±)v^th-}—m^mK>&t<Dm 

[04 8] ±mm^mv^tt<Dhi—^fi^a-9^(Dm 

[04 9] ±IBg^ajbee«cDh:J— «ti|i&o-7'>-©a 

[0 5 0] ±IBh:^— fl^$&P-7}c5i*-r^®^mugP« 
30 *£>C0T*^„ 

©aSEfi[S*«rn*WbTVi;^v^i^S8?&^-rseB*i::*:0 

[05 2] ±Sh:?— «tif&P-7t::^*-r5S€?tt5LeB« 

[05 3] ±tBh:^-«$&p-^fc?frsg^aiLg5** 

4(> [0 5 4] ±|2h:^-«if&P-5tC?ft-^@^HiL8e« 

©ftv>^c?j.t^si&s^-rittB>^0Tab^. 
[05 5] ±mh^-mfi^o-^\zM-rhm^ttivm^ 

[05 6] ±eS$ttJLeBWCJ|*iJ>?W5'>7*-A* 
[05 7] ±f2S#mbei5«i:^#mLBI5**&lft»t/tS 

5i7 ^ti-h^jyi>\z. ■^?>\zmmti-^-SLZshi—mf^u 
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0* 

(5) «PET««^^,^^^7^"^^^^ 

[06 1] ^^m(Dmmmmm\zm?>jru>^ff)^^ 

(e) «S!ifPSiWST*S. 
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^■:f'~<o^miKm^^-mmm-x!$>f). (b) «h+- 

[0 8 0] X U^V^Jl^^^t^, 
[08 2] *^?^cDmA^si^jfci5,tsy,j^^^^^ 

[08 3] x:}^>->-*.s^^g^a,^^^ 

^©^^^ii0T^^, ^ "^^^ 

[08 4] -tt2^:^-^;f&sB«5@Jfts;^^^^^ 

[08 5] ±m ^:^-^^^si5t^fc?L^Jg^■r5^:*r 

[08 61 *-^Uy-:;;^;/t-^MS^^^^,,j.^ 

[08 ^[ms,i,^.ri^^^^^^ 
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CSI8 9] ti-hVyz>:f}/'^-^m&\^Tm^vrch± 

[09 0] v*A-$MgLTh;t— m^SB 

[092] ±mm,mti- h u y i^© i^i—m^^mz- 

[093] iiBiKis:^ - H u >y v'© h i—m^mt \zm 

m,m. (b) <a) ©x-xiiw®0t?fe^. 
[094] ±mmm:fy~ h 'J 5/ i>(D hi—m^umzii 

^^m-rmmm-v$>K). . (b) aur^^&u^tcfcj^^ 

m9 5] ±^h±-m.^mtiz^\-t^U':f^@mhT 20 

(09 6] ■±IBh:h-^#gg*Jic:fentSU>r^<g^l^-t 

OTSD, (a) «h:^-^^&ai5*J©iE®B, (b) \t 
V^«'j:/®Y-Yi8l|»f®0, (c) «U^!KUP^©Y 

[0 9 7] ±13 a^«i5«ou z/^mmmnmizm 

IC b (' *5 It SS« o - ^ ±© h :^- JEE* S 
[09 9] ±iBN-^— ^^&g5**©JLtc-ia©#{*:*Silt 

rciftm^^-r^(D'v$>y). (a) ji^s. (b) faflu 
[010 0] ±fah:^-^^^«5«{r^^^^^g^©acD^ 

[0102] ±mmmti- h u y v©*dt«^^s85£^r 
iz^-^mmvrcikm(omm:h- h u ->>?^&^-r^«:«ig 

0TSS. 

[010 3] ±t5^:^-^*gmS^r;^0Tfe^. 

[010 4] ±i3^»*- h ij yz^(Dmms\zm^^n 
[010 5] ±l2^:^-m*65«f*t±:^^i^!ftL, 

y-/©^#:Klii0Ta>S. 50 



[0106] ±IE^^;t»-h'J -y vlc*3ttS 

[0 ] 0 7] ±|2^«;<7- h U y i^cD^mi^U^^^Wl 



[010 8] ±Khi—mwa-^^^mizx»mizm 
5. 

[01 0 9] ±mh±-mm^$i(Dmamz^^f:b^j-:r 
[0110] ^fijfefisj^^'T'bWT^D. m^ti-hVy 

[0111] ±mmisiti- huyi^izm-f^, mu'S:^ 

■t^ h-f- #t*&n-^*.T^-r»fffi0T*S. 
[0112] ±iE^0*-hU«;/v'fc:fett5, . 

[0113] ±tB^^*-hU-;/>?fc43ttS, mm'S:-:^ 

vyi^^mrmmm-vi,?,. 

[0114] m<o^^m^m-r^<Dr^r)^ nmmm^ 

t-«ig0Tfe2.. 

[01 15] ^^\zmo>'^mm=^^-rh(D'^$>K>. hi- 
-(Dmm^±^m^mxtzmmti- h u y >^tcoi^T, 
(a) \t^^m^m^7ptmmm-cs,r). (b) \t^m 

1 ss*# 

5 a ii57i6#H7A 

2 0 ^«*-h'J<:;>; 
2 1 ;^»-hU>:/i>*#: 
2 1 a ?#(fiif^S® 

2 2 ^«D-5 

2 3 h:h-^|&P-7 (^^^i!l«iiSD-v) 

2 4 (^^^J) 

2 6 h:h-K»D-7 (Sl§^m#n-^) 

2 7 h:f-SJPSMg5^J 

3 1 A-hU-y-:;:^?A'- 

3 1 a 71 

4 0 h:^— ^^g&a 
4 0c 7L 

4 0e 

4 5 m^mh^tt 

4 9 3g#ls@ 

5 0 hi—m^Mi^ 

6 0 h:?-~^^t«15« 
6 1 H 

6 2 

7 0 m^gm 

7 0a ?L 
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